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(54) DEVICE AND METHOD FOR RECORDING AND REPRODUCING AND INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical information recording and reproducing 
device which sets an optimum output value for recording laser light beams so as not to cause 
any signal quality degradation by cross erasing. 

SOLUTION: This recording and reproducing device records and reproduces data on the 
information recording medium having plural tracks. The device is provided with an optical head 
4 which outputs laser beams, a driving circuit 6 which drives the head 4, a signal level 
measuring device 7 which measures the level of the signals reproduced from an information 
recording medium and a controller 8 which records data on one of the plural tracks employing 
the laser beams outputted from the head 4, controls the circuit 6 so that signals are 
reproduced from the adjacent track employing the device 7 and determines the optimum 
value of the laser output value outputted from the head 4 in accordance with the level of the 
signals reproduced from the adjacent track. 
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Japanese Laid-Open Patent Publication No. 10-154331/1998 
(Tokukaihei 10-154331) (Published on June 9, 1998) 

(A) Relevance to claim 

The following is a translation of passages related 
to claims 1. 2, 11, 12, 15, 26, 27, 46, 47, and 59 of the 
present invention . 

(B) Translation of the relevant passages. 
[Claims] 

[Claim 1] A recording/reproduction device for 
recording/reproducing data on an information recording 
medium with a plurality of tracks, comprising: 

an optical head for shining a laser; 

a drive circuit for driving the optical head; 

a signal level measuring device for measuring a 
level of a signal reproduced from the information 
recording medium; and 

a controller for controlling the drive circuit to 
record data in one of the plurality of tracks using the 
laser emitted by the optical head and reproduce a signal 
from a track adjacent to the track in which the data is 
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recorded, measuring a level of a signal reproduced from 
the adjacent track with the signal level measuring 
device, determining an optimum output value for the laser 
emitted by the optical head in accordance with the level 
of the signal reproduced from the ad j acent track . 
[Claim 2] The recording/reproduction device as defined in 
claim 1, 

wherein : 

the drive circuit is drives the optical head so that 
the data is recorded in one of the plurality of tracks 
while changing an output value of the laser emitted by 
the optical head. 

[Claim 3] The recording/reproduct ion device as defined in 
claim 2, 

wherein : 

the drive circuit changes the output value of the 
laser by changing a power value of the laser. 

[Claim 7] The recording/reproduction device as defined in 
claim 6, 

wherein : 

the plurality of tracks possessing the first 
property includes a plurality of tracks provided either 
in the land section and the groove section. 
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[Claim 8] A method of recording/reproducing data on an 
information recording medium with a plurality of tracks, 
comprising : 

a first step of recording data in one of the 
plurality of tracks using a laser and reproducing a 
signal from a track adjacent to the track in which the 
data is recorded; and 

a second step of measuring a level of a signal 
reproduced from the adjacent track and determining an 
optimum output value for the laser in accordance with the 
level of the signal reproduced from the adjacent track. 
[Claim 9] The method as defined in claim 8, 

wherein : 

the first step includes the step of recording the 
data in one of the plurality of tracks while varying the 
output value of the laser. 

[Claim 10] The method as defined in claim 9, 

wherein : 

the output value of the laser is varied by changing 
a power value of the laser. 

[Claim 13] The method as defined in claim 8, 

wherein : 

the plurality of tracks include a plurality of 
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tracks possessing a first property and a plurality of 
tracks possessing a second property; 

one of the plurality of tracks possessing the first 
property and one of the plurality of tracks possessing 
the second property are provided alternately; and 

the first step includes a step of recording data in 
that one of the plurality of tracks possessing the first 
property and reproducing a signal from a track possessing 
the second property, adjacent to the track in which the 
data is recorded. 

[Claim 14] The method as defined in claim 13, 

wherein : 

the plurality of tracks possessing the first 
property includes a plurality of tracks provided either 
in a land section or a groove section. 

[0038] The process to specify the optimum value for 

the recording laser is carried out right after the 
optical information recording/reproduction device of the 
present invention is powered on or a new information 
recording medium is inserted. Otherwise, the process is 
carried out as required when environments of the device 
have changed: for example, the temperature of the device 
has varied exceeding a certain range, a predetermined 
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time has elapsed after the device started operation, etc. 

[003 9] To specify the optimum value for the recording 

laser, the optical head 4 is positioned over a track in 
an experimental region and erases the data therein. The 
track is the one from which experimental data is 
reproduced later to obtain reproduction signals that are 
needed to obtain the optimum value for the recording 
laser (hereinafter, the track will be referred to as "an 
experimental data reproduction track") . Next, the optical 
head 4 moves to a track adjacent to the foregoing track 
from which data is erased and then records experimental 
data having a predetermined pattern in the track 

(hereinafter, the track will be referred to as "an 
experimental data recording track") . During this 
recording, the optical head 4 changes the power value of 
a recording laser gradually. Consequently, the recorded 
marks have widths that vary gradually from mark to mark. 
Figure 3 shows an example of experimental data recorded 
in this manner. In Figure 3, it is shown that the 
recording was done bit by bit and started with a low 
power which was later raised gradually. 

[0040] Next, as shown in Figure 4(a), the optical head 
4 moves again to the experimental data reproduction track 
to reproduce a signal. The controller 8 carries out a 
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level determination process based on the level value of 
the reproduced signal supplied from the signal level 
measuring circuit 7. 

[0041] The level value of the reproduced signal is, 

for example, like those represented by the waveform 10 in 
Figure 4(b) . Meanwhile, two level determination 
references 11 and 12 are specified in advance for use in 
determining the reproduced signal level value. The 
controller 8 determines the signal of which mark in the 
experimental data falls between the two level 
determination references 11 and 12 and designates the 
output value of the laser with which the mark satisfying 
the conditions as the optimum output value for the 
recording laser. Here, the level determination reference 
11 is a value specified in advance based on a tolerable 
value of crosserasure on an adjacent track. The level 
determination reference 12 is a signal level that is 
needed in recording. 

[0042] According to the present embodiment as 

explained above, the recording/reproduction device is 
capable of recording data with a recording laser of an 
optimum output value despite possible changes or 
irregularities in environments and irregularities of the 
information recording medium in recording sensitivity. 
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This enables marks of a suitable size to be always 
recorded on the recording medium and thereby prevents 
crosserasure from occurring. 

[0047] As shown in Figure 7(a), the information 

recording medium of the present embodiment has a land 
section and a groove section in both of which data is 
recorded. With the arrangement, similarly to the process 
explained in the first and second embodiments, an optimum 
output value of an optimum recording laser can be 
obtained. The output value of an optimum recording laser 
is calculated individually for the land section and the 
groove section on the information recording medium. In 
other words, as shown in Figure 7(b), the 
recording/reproduction device writes data in a track 
provided in a land section 14 in an experimental region 
while changing the output value of the laser and 
reproduces the data from a track provided in an adjacent 
groove section 15 to calculate an optimum output value 
for the recording laser. In contrast, as shown in Figure 
7(c), the recording/reproduction device writes data in a 
track provided in a groove section 16 in an experimental 
region while changing the output value of the laser and 
reproduces the data from a track provided in an adjacent 
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land section 17 to calculate an optimum output value for 
the recording laser. 

[0048] According to the present embodiment, as 
explained so far, recording can be carried out with an 
optimum output value for the recording laser despite 
possible irregularities in properties of the land and 
groove sections on the information recording medium. This 
enables marks of a suitable size to be always recorded on 
the information recording medium and thereby prevents 
crosserasure from occurring. 
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tt, «l©WttSr#-t-S**©h9y^i:j|S2©<»ttft' 
#t**ft© F7<^t ft 1 ©(KNtSr^-tft* 

fc©h7y^©lot^2 ©^Ftt?r^-r5^ft© h 7 y 
^©lofcf4X2{iR»tbii. H l ©#tt^W1--5» 
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t5^ft©h7y^J4, 7^K«*fctt^i'-7'as©^ 
■f n*<R»t 6*ifc*ft© h 7 y ^ r Sr4#»i 
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*2 2tB*©flMMBft«ft:-eifeo-c» 
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14, BrfcoftfrT* h 5 y **Hc:*MWS*ifcllS 2 <D?-9 
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■tzmax *yhv~78frb<nm*&®&m®®3 
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7vtXht> 0 (U4TiOh5y^*r ^ h^-^ff 
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E^^ttfcr^ hf f -^©WSrBl3t*-t-. 03T?ttlbr 
y hrrttBflkSrffvv f£^7-T-E®£#?«>, »«« 

[00 40] jfcfc, 04 (a) <fc 9 fcft^y K4 

[004 1] S4fllf-O^AHfi«:W*.fiBl4 (b) ©ft 

fcfe(D2oo wvnW 1 1 12 1 as*? & *» C fcRS 
&ft£ 0 nyhn-ySli, h 7*- *©{*!# 

k: x z>m?rft-r><D v^^mmm 1 «t i2©«Hrt 
tcmvhZo u^nmmmi 214, efttc&s&tt* 

[00 4 2] £JLk©«k 5 t-#H;5S©^fl8l- ifttfs E® 

[0043] i^m<D%mowMi-k, mmz& 

[0 0 4 4] ^©3gffls«2g2T*li, 2Sfc©J&lBn?R 
r-*£fH&-f6„ 0l*.f£l96 (a) ©Eft^—FR^IS 

*k. MMommi tmm^s K4#, ^©«t 5 

KLTE®L7-ct-*£tX hif-^ffth? 

B6 (a) fcjj*1\fc 5 fc, 04(b) tPt&lft 



[004 5] /jtfs, u— !f©7*-*^S:*fb$*/j;iS 

(b)tl^©ff£m^l4tfs#<b*i,5 0 :o^ ( ft&ft 

[0 0 4 6] ftd, *%9J©$tt©*gft3£, I3ffi£r# 
IS BH©«*K*5V^-C, B7«r#flB 

[004 7] *£%©^R©ttfflEJ§W#ttBl7(a) \Z.& 
-*a*E»$*i$. *flMtfc*i^'t\ SIIS©»ffilXtJt 

&»©»»• 2 -c*^-<fctoa t mmcmmsz® i/-- f ©ft 

tt, Iff $ftEli&Sft© 7 y K» t ?flr--7U<D*:Weti\c 
%LXftt>ti?> 0 -ft£t>h, 07(b)lc:^i-J;5(-^ E$i 
S^ggfi, H»©7> K«14tR»tfc*tfc h 

*»bf-^SrS4t, E^w—^OftjfW^fit^tti-r 
•So E^S4^»±, H7(c)K*-fJ:5^, t 1 ^ 

•f -5 7 y K»17fcRtt fe^fc h 5 y 1 d^f*-^ *S4 
[0048] W±© «fc 5 {-*^JS©^SH-«tnfi, fff$R 

[0 0 4 9] 443, MM(OMmi, 2, 4o<t^3T-fi, 
[0 0 5 0] §P>(C, W-</^J^S!|lltl2il4, -ttt 

[0051] ^tc, *m<Dnm<DBm4*ijiwi-z>o 

M 8 ~H 1 3 £r#R8 LT, *%W<DmM<DMM 1 
[00 5 2] 08, IH9$r#raLTv ^^^ltt, 9* 
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8 2©rtHffilfcR»te>;ixfc!J- K-fv/-y8 lb. 

[0 0 5 3] 010 £#1 Lt> x* * 

rtJB«»t. 7*-*#lEftS*L.5 h77^ 1 0 1 Atf- 
*#e»**tfch7y* 1 0 1 AKBftU fH§-&S£ 
1r2>tc£><D hyytlQ 2A£#Rtt&*i/CV*3. 
[ 0 0 5 4 ] 0 1 1 LT\ hflggtt, ^ 

tf&mztiit vyyt i o i B^mm^ <§#*s£-r 

5fc&© h^y^ 1 0 2Bi^R(tbtlT^?>o 

ioo5 5) TjxtAK mm&~fex-®m-t 

[0 0 5 6] 01 2Sr#IU> x* x-* 

ft* N7>*£x-*#fE®£ftfc h^s^fcHftU 

RJtbtiSo xV**iCCttu r-^/.-ys 2 fc, 
f-^MJUS h?y^l01Cl ir-^^IE^ 

«XDh7y:7l02Cl t&mfbtlX^Zo 
[0 0 5 7] **©l»?y*ttK:H&©» xWtfEft 

U ft*«rS&r«fc»©b?y*£Wt&;h/0*-C 
fci^ xV*^ i c\a$, h7y^ioicith7 

1 0 2C 1 tl^Px.T, x-*#f2®&*l5 
^ 1 0 1 C 2 t-r-^^lS&^tbfc h7?'^101C2 
fcBSU ft^S^-t-SfcfeO h7->^ 102C2t 
#Rltfc;iVO*<&. 

[0 0 5 8] T4*9iK flJifc-jreEHBf-SJi^fc 

t, r©±9tlt©h7 5'^#(um©f^ hfitt& 

[0 0 5 9] HI 1 3 Lt, x* h SR^x-* y* 
-^KRtt feftT^5^£©x-? >^-^rt(D# h77 

5 y **©h?y*©-**i**ifi* St©7 

■fe^^hft, x* MSI$££tr 0 £©J:5fc, x* h 
R*tt, x*-*/->©7 h'uxtfty hfcRitfeti 
5. x* hflMEfcfc^-C, I'-itottlAtt©****:* 
£+*£»©, xW©IEft*fc»i?l£jWT;Wi3. 
[0 0 6 0] 4*s, xW#Kft**t3h?5'**x'-- 



imtdtzfl-fflm, rut—? v-y<DWi\z.m-ybtix 

[0 0 6 1] 

l$SW©fc*l J£JLk©J:5fc, *»H©«B*ff£BR 

Lu-tf©W;&«&*fc£tt*jise>x-* f«x*-*&#* 

l"</vb, hbfrC$>&;tbXfootc? nx-T i/-X{dJ; 

rofcfc, lE«B£SRf±» 1tttffift&#©£&-*'fllB 

& o T fc ? n u-Xfc: J: Sff ^fiflt 
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[0 3] ^BJ^HSSo^ffii-cox^ hflW^Ox* 

hx-* ©iE®©-0!J£^-f0-efc5 o 

[04] x* hfB:$-?©x.x hx U"< 

[0 5 ] *%m<Dmm<Dtem 2 -co*® is® u-if a* 
*a#a:©i(i^sr*->-7o-^^- b-e*>6 0 
[0 6] **w©**©»*2-c©7 % ^h**-e©fli# 

wtb u^/unmmm&TF-tmxhZo 

[0 7 ] *«9J©$lfe©&fl 3 Wr^ b**T»©flr-» 

[0 8 1 xmrnvmrnoMm 4 -T*©ft«eitflE#©ft-m 

0T'*>S„ 

[0 9] **W©lllfi©?^IB4-c©fl!f*B1tlR#©W 

T17 h©UiW0-C'fo5. 

[010] **M©*!t©»»4t?©fl!f*fBi«tt«:©7 1 
^ Ha*©RWHTf*>«o 

[011] *«M©IS*©»IB4*e©flMBia«at#:©f l 

^ h«©lftK0T-fc6„ 

[012] *38W©3iafc©»IB4-C©ti!f*iai«IEflc©7 i 
^ h««©RfJB-C*>5. 

[013] *«^©nit©^ii4-c©fli«eig(i#©^ 

-T7!7 h©RWH'-C*)5. 
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